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(57) ABSTRACT 

(73) Assignee: she (U.S.A.), West Chester, PA A device for cement augmentation of bone implants that 
includes a hollow cylinder having an inner diameter, an outer 
diameter and a longitudinal axis. The hollow cvlinder 21) Appl. No.: 11A817,376 9. y 

(21) Appl. No 9 includes an inner cavity, a front end configured and adapted 
(22) PCT Filed: Mar. 24, 2005 for insertion into a bone, a rear end having a bore hole in 

communication with the inner cavity, and a shell having at 
(86). PCT No.: PCT/CH05/00173 least one perforation. The device also includes a bone implant 

insertable into the hollow cylinder. The hollow cylinder is 
S371 (c)(1), adapted and configured to receive unhardened bone cement 
(2), (4) Date: Dec. 14, 2007 through the bore hole into the inner cavity. 

  

  

  



Patent Application Publication May 22, 2008 Sheet 1 of 2 US 2008/01 19945 A1 

  

  





US 2008/01 19945 A1 

DEVICE FOR THE CEMENT 
AUGMENTATION OF BONE IMPLANTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a national stage application of 
International Application No. PCT/CH2005/000173, filed 
Mar. 24, 2005, the entire contents of which are incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003 Embodiments of the present invention relate to a 
device for the cement augmentation of bone implants. 
0004 2. Description of the Related Art 
0005 Bone cement augmentation in bone surgery has 
been known for several years. This augmentation is applied in 
osteoporotic bones where bone anchoring means such as 
screws, pins, nails and so on, may not anchor rigidly. 
0006. According to the known technology, the bone 
cement is inserted into the bone and is suitable as an anchor 
ing bed for subsequently inserted implants. With bone 
cement, every bone filling material is understood to be hard 
enable by means of polymer, hydraulic or according to other 
reaction mechanisms. These implants are inserted before the 
cement hardens Such that the cement may add on adhere to 
and anchor the implants. The drawback of this known tech 
nology is the complicated application of the bone cement and 
the difficulty in determining the correct position of the 
implant within the cement composite. 
0007. In order to solve these problems, particular implants 
have been developed that allow an application of the cement 
after the implant is inserted into the bone. Typically, implants 
and, particularly screws, have been used which that comprise 
a cannulation wherethrough the cement may be filled into the 
bone. This technology, however, requires a high Viscous 
cement that may be injected through the relatively small 
cannulation. Furthermore, the amount and the position of the 
cement in the bone may not be controlled sufficiently. Bone 
cements having a lower viscosity, which have significant 
biological advantages with regard to bone cements that are 
not resorbable and that harden at a high temperature, are not 
suitable for use with these adapted implants. 
0008. From DE-A-3508759 to TRONZO, for example, a 
hip screw is known that is provided with a central through 
bore, said through bore opening in an open screw tip and 
having sideward openings between the thread walls. By 
means of this hip Screw, anchoring of the oversized and 
pointed thread in the bone can be achieved on the one side 
hand, and on the other side hand a strengthening of the weak 
ened bone material can be achieved by means of injecting the 
bone cements through the central bore, allowing the bone 
cement to flow through the sideward openings. The main 
disadvantage of this technology is that no common bone 
implants may not be used but instead specially manufactured, 
costly and complicated implants (hip Screw) are necessary. 
0009. On this point, embodiments of the present invention 
intend to remedy the disadvantages of the known technology. 
Embodiments of the present invention are based on the objec 
tive of providing a device by means of which the cement 
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augmentation of existing and/or novel bone anchoring means 
(or other bone implants) may be simplified. 

SUMMARY OF THE INVENTION 

0010. The invention solves the known problems with a 
device for cement augmentation of bone implants that 
includes a hollow cylinder having an inner diameter, an outer 
diameter and a longitudinal axis. The hollow cylinder com 
prises an inner cavity, a front end configured and adapted for 
insertion into a bone, a rear end having a bore hole in com 
munication with the inner cavity, and a shell having at least 
one perforation. The device also includes a bone implant 
insertable into the hollow cylinder. The hollow cylinder is 
adapted and configured to receive unhardened bone cement 
through the bore hole into the inner cavity. 
0011. The device according to embodiments of the present 
invention separates the particular augmentation from the 
implant that is to be augmented, whereby the intra-operative 
handling is simplified and securement of this treatment tech 
nology is increased. 
0012. With the instant invention, a perforated hollow cyl 
inder, pre-filled with bone cement, is inserted into a bone. 
Depending on the situation, the seat for the hollow cylinder in 
the bone may have to be prepared. This may be achieved 
throughboring and/or reaming. After the hollow cylinder has 
been seated, the bone implant (e.g. bone screw, blade, spiral 
blade, bone nail) corresponding to the hollow cylinder is 
inserted into the hollow cylinder thereby displacing the 
cement through the perforations in the hollow cylinder in and 
into the Surrounding bone. The amount of displaced cement 
equals the Volume of the anchoring means inserted into the 
hollow cylinder. Depending on the position and number of 
perforations in the hollow cylinder, the augmentation may be 
achieved in a desired region. Because of the separation of the 
augmentation device from the implant, a cement augmenta 
tion may be achieved using usual available commercial 
implants. 
0013 With the present invention, application of the 
cement is not directly into the bone, as is the case with known 
augmentation techniques but instead is directed into the hol 
low cylinder on the operating table. The hollow cylinder may 
be inserted in the prepared seat in the bone after filling has 
been completed. 
0014 Basically, the hollow cylinder may be applied in 
every situation where the bone material does not give enough 
rigidity for common anchoring means, for example, in the 
regions near a bone joint, the vertebra, jawbone, pelvis and so 
O. 

0015 The advantages achieved by the embodiments of the 
present invention are as follows: 

0016 application of the cement exterior of the body 
results in: 

0017 i) simple handling of the cement; 
0.018 ii) a controllable and doseable filling procedure; 
0.019 iii) there is no inclusion of blood, liquid and tissue 
in the cement; 

0020 through orientation, positioning, number and 
dimensioning of the perforations, the cement is deliv 
ered to the anatomically desired location; 

0021 the amount of cement emerging from the hollow 
cylinder may be controlled via the volume of the bone 
anchoring element; and 

0022 the risk of uncontrolled loss of a large amount of 
cement in the fracture region because of non-control 
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lable decrease of resistance (spontaneous bone fracture 
in the treatment area) is prevented because the emerging 
amount of cement is controlled via the insertion of the 
implant and not via an applied pressure against the resis 
tance of the bone. 

0023. In one embodiment of the present invention, the 
hollow cylinder is at least partially filled with unhardened 
bone cement. 

0024. In another embodiment of the present invention, the 
hollow cylinder and the bone anchoring element are mutually 
adapted Such that upon insertion of the bone anchoring ele 
ment into the hollow cylinder, the unhardened bone cement 
flows out through the at least one perforation in the shell of the 
hollow cylinder. 
0025 Inafurther embodiment of the present invention, the 
hollow cylinder is closed at its front end. The advantage 
achieved therewith is that the cement flows out only 
sidewardly where it is most suitable as a hardened cluster of 
cement in front of the hollow cylinder may be disadvanta 
geous because upon further screwing in of the bone implant, 
the cluster of cement might penetrate into the corticalis in 
front of it. For example, in TRONZO, the bone anchoring 
element may not be screwed in an axial direction towards the 
front after hardening of the cement, because, after hardening, 
the cement displaced through the open tip does not allow this. 
An additional advantage of the hollow cylinder being closed 
at its front end is achieved when it is applied near a bonejoint. 
0026. In yet another embodiment of the present invention, 
the rear end of the hollow cylinder is configured as a coupling 
for connection with a syringe containing the bone cement. 
Specifically, the rear end of the hollow cylinder may have a 
plug-in connection for an adapter for coupling with the 
Syringe containing the bone cement. This impermeable con 
nection prevents, on the one hand, a loss of pressure, and on 
the other hand, an undesired overflow of bone cement at the 
rear end of the hollow cylinder. 
0027. In still a further embodiment of the present inven 

tion, the rear end of the hollow cylinder is configured with a 
bore hole having an interior thread. Thus, the bone implant 
may be configured as a bone screw with an exterior thread 
matching the interior thread of the hollow cylinder. 
0028. In still another embodiment of the present invention, 
the rear end of the hollow cylinder is provided with an aper 
ture having the same cross-section as the bone implant, e.g. in 
the form of a screw thread or slot for a blade. 

0029 Inafurther embodiment of the present invention, the 
hollow cylinder has a total length L and the perforations are 
located at a maximum distance L/2, preferably L/3, from the 
front end. In this configuration, bone cement flows out only in 
the frontal region of the hollow cylinder where it is most 
advantageous. The flowing out of bone cement at the rear 
portion is medically rather disadvantageous. 
0030. In another embodiment of the present invention, the 
rear end of the hollow cylinder is configured to have a cavity 
with a polygonal cross-section or TORX-cavity, which per 
mits insertion of a respective polygonal- or TORX screw 
driver. 
0031. The diameter of the perforations typically ranges 
between 0.9 mm and 3.3 mm. The number of perforations is 
typically at least 20 and more preferably at least 40. The 
maximum number of perforations is typically 100 and more, 
preferably 60. Preferably, the ratio D/F between the outer 
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diameter (D) of the hollow cylinder in mm and the total 
outflow area (F) of the perforations in mm, ranges between 
0.19 mm and 0.36 mm. 
0032. The wall thickness (outer diameter D minus inner 
diameter d) of the hollow cylinder preferably ranges between 
1.0 mm and 2.0 mm. 
0033 Common implant materials such as steel or titanium 
are suitable, but synthetics such as PEEK or resorbable or 
non-resorbable polymers, may be used as well. The hollow 
cylinder may manufactured of a mesh, a braiding or a fully or 
partially perforated tube. By means of the position, diameter 
and number of perforations the outflow of cement may be 
controlled with respect to location and amount and may be 
adjusted based on the cement being used. 
0034. The face of the front end may be open or closed 
depending on the requirements. The closed embodiment pre 
vents a facial outflow of the cement, which is important for 
Some applications (application near a bone joint). 
0035. Additional advantageous embodiments of the 
present invention are characterized in the Subclaims. 
0036 Embodiments of the present invention and addi 
tional configurations of the invention are explained in more 
detail with reference to the partially schematic illustrations of 
several embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0037 FIG. 1 is a front perspective view of a hollow cylin 
der for the device, according to an embodiment of the present 
invention; 
0038 FIG. 2 is a front perspective view of the hollow 
cylinder according to FIG. 1 with a longitudinal section 
through a cement Syringe for pressing the bone cement in the 
hollow cylinder; 
0039 FIG. 3 is a front perspective view of the hollow 
cylinder according to FIG. 1 filled with bone cement whereby 
a bone screw is inserted, thereby pressing a portion of the 
bone cement out of the hollow cylinder into the surrounding 
bone; 
0040 FIG. 4 is a longitudinal cross-section through the 
empty hollow cylinder according to FIG. 1; 
0041 FIG. 5 is a longitudinal cross-section through the 
hollow cylinder and bone cement Syringe according to FIG.2, 
filled with bone cement; and 
0042 FIG. 6 is a longitudinal cross-section through the 
hollow cylinder according to FIG. 3 filled with bone cement 
and having a bone screw inserted into the hollow cylinder 
thereby pressing a portion of the bone cement out of the 
hollow cylinder into the surrounding bone. 

DESCRIPTION 

0043. The embodiment of the present invention shown in 
FIG. 1 comprises a hollow cylinder 1 with a frontend3, a rear 
end 4 and a longitudinal axis 2. The hollow cylinder 1 has a 
total length L extending parallel to the longitudinal axis 2 and 
an outer diameter D measured orthogonally to the longitudi 
nal axis 2. The cavity 9 of the hollow cylinder 1 has an inner 
diameter d measured orthogonally to the longitudinal axis 2. 
The cavity 9 of the hollow cylinder 1 is enclosed by a shell 5 
along the total length L, whereby the shell 5 is partially 
provided with perforations 6. The total area of all perforations 
6 sums up to a total outlet area F, which is smaller than the 
surface area of the shell 5. 
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0044) The frontend 3 of the hollow cylinder 1 may be open 
or closed with the closed embodiment being advantageous 
because the formation of cement clusters in front of the hol 
low cylinder 1 may be prevented. At its rear end 4, the hollow 
cylinder 1 is provided with a bore hole 7 opening into the 
cavity 9 such that it serves as inlet for bone cement. In a 
further embodiment, the bore hole 7 may be provided with an 
interior thread 8 (FIG. 3). 
0045. The embodiment of the present invention shown in 
FIG. 2 comprises a hollow cylinder 1 having a shell 5 that is 
provided with perforations 6, a front end 3 and a rear end 4. A 
bore hole 7 penetrates the hollow cylinder 1 through to the 
front end 3, said bore hole 7 being adapted to receive the bone 
cement 20 from a cement Syringe 40 (longitudinal section) 
into the cavity 9 of the hollow cylinder 1. 
0046 FIG. 3 comprises a hollow cylinder 1 filled with 
bone cement 20 and has a closed front end 3. At the rear end 
4, the bore hole 7 is provided with an interior thread 8 in the 
hollow cylinder 1. The bone implant 10 here is configured as 
abone screw. The interior thread 8 matches the exterior thread 
of the bone screw such that the bone screw is screwable into 
the hollow cylinder 1. Because the shell 5 is provided with 
perforations 6, a portion of the bone cement 20 is pressed 
radially outward through the perforations 6 and out of the 
hollow cylinder 1 by means of the bone screw. 
0047. The embodiment of the present invention shown in 
FIG. 4 depicts a longitudinal section through the empty hol 
low cylinder 1 according to FIG.1, whereby the front end 3 of 
the hollow cylinder 1 is closed and the borehole 7 is provided 
with an interior thread 8 at the rear end 4. The hollow cylinder 
1 has an outer diameter D and an inner diameter d. The shell 
5 of the hollow cylinder 1 is provided with perforations 6 over 
a partial length of the shell, where X-L measured from the 
front end 3. 

0048 FIG. 5 shows a longitudinal section through a hol 
low cylinder 1 filled with bone cement 20 and having a closed 
front end 3 as well as a bore hole 7 at the rear end 4. Further 
more, FIG. 5 depicts a longitudinal section through a bone 
cement syringe 40 filled with bone cement 20. 
0049 FIG. 6 depicts a longitudinal section through the 
hollow cylinder 1 filled with bone cement 20 shown in FIG.3, 
said hollow cylinder 1 having a closed front end 3 and a rear 
end 4 provided with a bore hole 7. A bone implant 10 is 
inserted into the bore hole 7 at the rear end 4, said bone 
implant 10 being provided with a exterior thread 11 that 
matches with the interior thread 8 in the bore hole 7. By means 
of inserting the bone implant 10, the bone cement 20 is 
pressed out of the hollow cylinder 1, through the perforations 
6 and into the surrounding bone 30. 
0050. The surgical technique for implanting the bone 
implant according to the embodiments of the present inven 
tion is described as follows: 

0051 a) the seat for the hollow cylinder is prepared in 
the bone by means of for example, reaming the bone; 

0.052 b) a hollow cylinder is chosen based on its length 
and diameter and is filled with bone cement in a common 
manner outside of the patient’s body; 

0053 c) in order to prevent an outflow of the bone 
cement through the perforations in the cylindershell, the 
hollow cylinder may, for example, be inserted into a 
sleeve having a corresponding bore; 

0054 d) the pre-filled hollow cylinder is then inserted in 
the bone; and 
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0.055 e) the bone implant (e.g. a bone screw) is inserted 
into the hollow cylinder through the rear end of the 
hollow cylinder. During this procedure, the bone cement 
is pressed through the perforations, out of the hollow 
cylinder into the bone structure surrounding the hollow 
cylinder. 

0056. After the bone cement has hardened, the bone 
cement generates a unit comprising the bone, the hollow 
cylinder and the bone implant. 

1-18. (canceled) 
19. A device for cement augmentation of bone implants 

comprising: 
a hollow cylinder having an inner diameter, an outer diam 

eter and a longitudinal axis, the hollow cylinder com 
prising: 
an inner cavity; 
a front end configured and adapted for insertion into a 

bone; 
a rear end having a bore hole in communication with the 

inner cavity; and 
a shell having at least one perforation; and 

a bone implant insertable into the hollow cylinder; 
wherein the hollow cylinder is adapted and configured to 

receive unhardened bone cement through the bore hole 
into the inner cavity. 

20. The device according to claim 1, wherein the hollow 
cylinder is filled at least partially with unhardened bone 
Cement. 

21. The device according to claim 2, wherein the hollow 
cylinder and the bone implant have complementary shapes 
Such that upon insertion of the bone implant into the inner 
cavity of hollow cylinder, at least a portion of the unhardened 
bone cement is displaced through the at least one perforation 
in the shell of the hollow cylinder, into a surrounding bone. 

22. The device according to claim 1, wherein the hollow 
cylinder is closed at its front end. 

23. The device according to claim 1, wherein the rear end 
of the hollow cylinder is configured as a coupling for connec 
tion to a bone cement Syringe. 

24. The device according to claim 23, wherein the rear end 
of the hollow cylinder is configured as a plug-in connection 
for coupling with a bone cement Syringe. 

25. The device according to claim 1, wherein the bore hole 
includes an interior thread. 

26. The device according to claim 25, wherein the bone 
implant is bone screw having an exterior thread that corre 
sponds to the interior thread of the bore hole. 

27. The device according to claims 1, wherein a cross 
section of the bore hole taken perpendicular to the longitudi 
nal axis of the hollow cylinder corresponds to a cross-section 
of the bone implant. 

28. The device according to claim 1, wherein the hollow 
cylinder has a length L and the perforations have a maximum 
distance to the front end equal to approximately L/2. 

29. The device according to claim 1, wherein the hollow 
cylinder has a length L and the perforations have a maximum 
distance to the front end equal to approximately L/3. 

30. The device according to claim 1, wherein a cross 
section of the bore hole taken perpendicular to the longitudi 
nal axis of the hollow cylinder corresponds to a cross-section 
of screw driver member. 

31. The device according to claim 30, wherein the cross 
section of the bore hole is polygonal or TORX-shaped to 
receive a respective polygonal or TORX-shaped screw driver. 



US 2008/01 19945 A1 

32. The device according to claim 1, wherein a diameter of 
the at least one perforation ranges between approximately 0.9 
mm to approximately 3.3 mm. 

33. The device according to claim 1, wherein a diameter of 
the at least one perforation ranges between approximately 1.5 
mm to approximately 2.5 mm. 

34. The device according to claim 1, wherein the number of 
perforations at least 20. 

35. The device according to claim 1, wherein the number of 
perforations at least 40. 

36. The device according to claim 1, wherein the maximum 
number of perforations is 60. 

37. The device according to claim 1, wherein the maximum 
number of perforations is 100. 

38. The device according to claim 1, wherein the ratio D/F 
between the outer diameter D of the hollow cylinder mea 
sured in mm and the total outlet area F of the perforations 
measured in mm ranges between 0.19 and 0.36 mm. 

39. The device according to claim 1, wherein a wall thick 
ness (outer diameter minus inner diameter) of the hollow 
cylinder ranges between approximately 0.1 mm to 2.0 mm. 

40. The device according to claim 1, wherein the perfora 
tions are in the form of a mesh grid. 

41. The device according to claim 1, wherein the shell 
comprises a plurality of perforations. 
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42. The device according to claim 1, wherein the bone 
implant is selected from the group consisting of bone screws, 
blades, spiral blades and bone nails. 

43. A method for the cement augmentation of bone 
implants comprising the steps of 
A) providing a device comprising: 

a hollow cylinder having an inner diameter, an outer 
diameter and a longitudinal axis, the hollow cylinder 
comprising: 
an inner cavity; 
a front end configured and adapted for insertion into a 

bone; 
a rear end having a bore hole in communication with 

the inner cavity; and 
a shell having at least one perforation; and 

a bone implant insertable into the hollow cylinder; 
B) filling the hollow cylinder at least partially with an 

unhardened bone cement; 
C) inserting the hollow cylinder partially filled with 

unhardened bone cement into a bone; and 
D) inserting the bone implant into the hollow cylinder 

thereby displacing a portion of the unhardened bone 
cement through the at least one perforation, out of the 
hollow cylinder and into the Surrounding bone. 

c c c c c 


